Before the Tripos lists were published Hinks was offered and accepted the post of Second Assistant at the Cambridge Observatory, then under the directorship of Sir Robert Ball, and was also appointed Demonstrator in Practical Astronomy in the University.
During the next few years Hinks owed much to the help and influence of H. F. Newall, who had been appointed Observer with the Newall Telescope, which his father had presented to the University. Newall, who had built a house, Madingley Rise, adjacent to the Observatory, and Ball frequently entertained visiting astronomers from other countries, and through them Hinks got to know many of the leading astronomers, including Gill, Hale, Campbell, Barnard .and Lowell, a stimulating experience for a young man.
At the time when Hinks was appointed, the Cambridge Observatory was nearing the completion of the meridian observations of a zone of the great catalogue of the Astronomische Gesellschaft. Hinks assisted in the final stages of this work and gained experience, which was to prove useful later, in the accuracy of meridian observations and the sources of error to which they are liable. His first published paper was concerned with the personal equation depending on magnitude affecting the right ascension observations. By compar ing the overlap between the Cambridge and Berlin Zones with Oxford photo graphic positions, he showed that magnitude equation affected both the Berlin and Cambridge positions, but was larger for the Cambridge positions.
Shortly after the appointment of Hinks to the Cambridge Observatory, the provision of a photographic equatorial was discussed by the Observatory Syndicate. On the suggestion of H. H. Turner and Common it was decided to make the telescope of the coude type, according to a design prepared some years previously by Sir Howard Grubb. Hinks was largely responsible for the supervision of the construction and erection of the telescope and visited the works of Sir Howard Grubb in Dublin, who made the telescope and mounting, and of Messrs T. Cooke and Sons in York, who made the 12|-inch objective. The introduction of the plane mirror, the non-reversibility of the instrument, and the impossibility of observing within 20° of the pole necessitated new methods of adjustment being devised; this work was entrusted to Hinks.
As the new instrument, called the Sheepshanks Telescope, was intended to be used for research on stellar parallax, Hinks spent some time at the Oxford University Observatory, under H. H. Turner, in order to become familiar with the details of the Carte du Ciel work which was in progress there. Turner was always encouraging to beginners and Hinks owed much to his kindness. A measuring machine was needed for the measurement of the stellar photographs taken with the Sheepshanks Telescope. The design of this machine was worked out by Hinks, in conjunction with Horace Darwin of the Cambridge Scientific Instrument Co. He decided to use a reseau as in the Carte du Ciel photographs and to measure the distance of a star from the sides of the enclosing reseau square by means of a glass scale in the microscope eyepiece, as in the astrographic micrometers in use at Oxford and Greenwich. But in those machines the position of the star was read off by estimation against the scale. This pro-cedure, though satisfactory for the Carte du Ciel measures, was not sufficiently accurate for the more refined stellar parallax measures. Hinks, therefore, made the divided glass scale movable by a micrometer screw; the chief part of any distance to be measured was read off on the scale, but the fractional part of the scale was measured by the screw. After the machine had been constructed Hinks showed that the error of a single setting was not more than 0"*02, a quantity well within the irregularities of the stellar images themselves. A machine embodying the same principles was later made for Greenwich.
With a view to obtaining the highest precision from stellar photographs Hinks carried out an investigation into the best width of lines for reseaux. Each astrographic plate was imprinted with a reseau of squares of 5 mm. side. The usual procedure was to imprint the reseau on the photographic plate before development by placing the plate almost in contact with a silvered plate on which the reseau of lines 0-01 mm. in width had been ruled. The plates being often not plane the photographed reseau was apt to be wide and fuzzy and diffraction effects were troublesome. Hinks found that much better results were obtained when the ruled lines had a width of 0*02 mm. and the distance of the plate from the reseau was increased to 0*5 mm., the printing being done by means of a small source of light placed at a distance from the plate equal to the focal length of the telescope.
The experience that Hinks had gained in his first few years at the Observatory was an excellent preparation for the important work which was to occupy most of his time for the next several years-the determination of the solar parallax and of the mass of the Moon from observations of the minor planet Eros near the time of its closest approach to the Earth in 1900. Eros had been discovered by Witt in August 1898; when its orbit was investigated it proved to be very eccentric, considerably inclined to the ecliptic, and lying for the most part within the orbit of Mars. On certain occasions it can approach the Earth sufficiently closely to provide a favourable opportunity for the determination of the solar parallax. The first such occasion was due to occur at the opposition immediately following discovery, in November 1900, when it would approach within 30 million miles of the Earth and appear as a star of the 9th magnitude without a perceptible disk. Another favourable opposition would not occur until 1930, when Eros would, at its nearest approach, be at a distance of about 16 million miles.
Gill, in 1888 and 1889, had used the three minor planets, Victoria, Iris and Sappho, for a determination of the solar parallax; a co-ordinated programme of observations with the heliometers at the Cape, Yale, Gottingen, Leipzig and Radcliffe Observatories had been arranged, which had provided the most accurate determination of the Sun's distance up to that date. Photography had not then been applied to precise astronomical measurement. But by 1900 the project of the international chart and catalogue was well under way and a number of observatories were in possession of suitable photographic telescopes. At the meeting of the Astrographic Chart Conference in Paris in July 1900 it was decided to organize a large programme of observations of Eros, with a y2o Obituary Notices view to the derivation of an improved value of the solar parallax. The Sheep shanks Telescope at Cambridge having just been completed and made to work, Hinks decided to participate in the observations. He set himself the task of making four exposures on the planet every hour between 6 p.m. and 6 a.m. through the opposition, when weather permitted. This programme was carried out between October 1900 and March 1901, all the observations as well as the subsequent measurement of the plates being made by Hinks without assistance. The weather during that winter proved, unfortunately, to be unfavourable and there were only some half a dozen nights that were clear right through. Some 500 exposures in all were made. In one way or another fifty-eight observatories took part in the programme; eighteen of them used photographic telescopes, others made micrometric observations of the planet, while several co-operated in making meridian observations of reference stars.
Photographic astrometry was then in its infancy. The time for preparation had been short. Many of the difficulties encountered in the subsequent discussion of the material might have been avoided if the programme could have been more carefully prepared. As soon as the observations had been completed Hinks undertook an experimental reduction of some of the Cambridge plates and, realizing the importance of studying methods for combining the results from different observatories, he obtained the corresponding results from Lick and Minneapolis. These preliminary investigations showed the necessity for com puting the ephemeris of Eros with eight-instead of with seven-figure logarithms. The results were sufficiently encouraging to justify a further investigation on a larger scale. Hinks accordingly undertook a preliminary determination of the solar parallax, based on measures of the plates taken at Algiers, Cambridge, Lick, Minneapolis, Northfield, Oxford, Paris, San Fernando and Tacubaya between 7 November and 15 November. The discussion of this material led to the following important conclusions: * 1. That some of the series of photographs were affected by large systematic errors. 2. That these errors arose, in part, from the use of reference stars which were much brighter than the planet and which were distributed over too large a field. 3. That, to eliminate errors from these causes and also for the reduction of plates covering smaller fields, it was necessary to form a system of reference stars nearer to the planet and more nearly equal to it in brightness than the stars whose positions had been determined by meridian observations. 4. That the best results could only be obtained by combining all the material in one solution.
Hinks, with the consent of Sir Robert Ball, therefore, wrote to M. Loewy, Director of the Paris Observatory, who had assumed the responsibility for the general planning of the programme, that, if no other astronomer had in con templation the complete discussion of the Eros observations, he would be prepared to undertake it. This was readily agreed to by Loewy, provided that the discussion would include the micrometric as well as the photographic observations. Hinks accordingly became responsible for the discussion of all the observations made between 1 October 1900 and 19 January 1901. The Royal Society made a grant from its Scientific Investigations Fund for assistance in the work.
During the period covered by the observations Eros described a loop of the sky 50° in length. The determination with great precision of the relative positions of a large number of stars near the planet's path, which could serve as points of reference, was necessary. For this purpose a list of 671 stars had been prepared, whose positions had been determined at several observatories by meridian observations. Tucker, at the Lick Observatory, and Cohn at Konigsberg, independently discussed these observations and combined them to form a normal system of star places. The impersonal or travelling micrometer was not at that time in general use for meridian observations; the star places determined at the various observatories were subject to systematic errors arising from the personal equations of the observers and to magnitude equation. Cohn en deavoured to free them from magnitude equation by the aid of comparisons •with his own observations, which had been made with an impersonal micro meter. Hinks compared the positions of the reference stars, as given by the measures of the photographs, with the two systems of Tucker and Cohn; he found that Tucker's system contained a considerable magnitude equation and that Cohn's system, though in large measure free from magnitude equation, was affected by it to some extent for the stars of highest declination The meridian places, which had been used for the reduction of the plates taken at the French observatories, were also found to be affected by a considerable magnitude equation. The photographic positions were in general free from magnitude equation, but the Algiers and Toulouse positions were exceptions. The directors of these two observatories examined the mountings of the object-glasses, and the source of the trouble was traced to their incorrect adjustment. Progressive differences, varying from point to point along the path of the planet, which in some cases were of considerable magnitude, were also detected in the star systems. Hinks, therefore, decided to construct a provisional star system, based on the results obtained at Greenwich, Paris and Toulouse, which were basically referred to the meridian positions adopted by Loewy, and to use this system as a means for reducing all the photographic star positions to a uniform system.
The positions found on each separate plate at the observatories of Bordeaux, Helsingfors, Northfield, San Fernando and Toulouse were compared with this provisional system. Finally the positions obtained at eleven different observa tories were combined by Hinks to form a standard photographic catalogue of 671 reference stars and of about 6,000 comparison stars, based on some 60,000 observations. By various tests, Hinks showed that the positions in this catalogue were sensibly free from magnitude equation and that the system could be considered as uniform relative to the movement of the planet from day to day, so that its errors would have no systematic effect on the determination of the solar parallax; it could not be guaranteed that it was uniform relative to the movement of the planet from month to month, so that variable errors of the system would have to be taken into account in determining the mass of the Moon.
In order to ensure homogeneity it was necessary that all the positions of Eros used for the investigation of the solar parallax and of the mass of the Moon should be referred to this standard catalogue of star positions. Various participating observatories had used different star positions for deriving the positions of the planet which had been published in the Paris circulars. All observatories had been asked by Loewy to include in their measurements all the stars within a square of 20' side having the planet as its centre. Amongst these stars there were always several which were contained in the standard catalogue. These stars were used by Hinks to derive corrections to reduce the positions of the planet as nearly as possible to the standard system. This procedure automatically provided an approximate correction for the systematic errors which the plates of several series contained, arising from optical distortion, from the use of an incorrect formula for the computation of the second order terms in differential refraction, or from other causes. The important series of plates taken with the Crossley reflector of the Lick Observatory required special treatment, because of the limited field of good definition of this telescope. Comparison stars suitable for this small field had been chosen by Hinks during the formation of his catalogue and the Lick Observatory had been informed for which stars positions would be available. It was thus found possible to provide from eight to twelve comparison stars for each plate taken with the Crossley reflector.
The next requirement was to ensure that no systematic or quasi-systematic effects had been introduced in the reduction of the planet to apparent place. The tables of Besselian and independent day numbers in the American Ephemeris included the short period nutation terms, whereas the Nautical Almanac and other Ephemerides excluded these terms, which had also been excluded from the ephemeris of the planet. Diverse values of the constants of precession, nutation and aberration had been used; the American Ephemeris had adopted new constants in 1900, which were not adopted in the other national ephemerides until 1901. Hinks therefore sent a circular to all the co-operating observatories asking for information about the method of reduction which had been used; he specified nineteen different ways in which the reduction might have been made, but the actual number of different ways proved to be about equal to the number of observatories. All cases in which any appreciable error was likely to have been introduced were corrected and the residual errors due to these various causes were treated as accidental.
The observations of the planet, whether photographic or visual, gave its apparent right ascensions and declinations as seen at various hour-angles east and west and from different places at the Earth's surface. From these observa tions the parallax of the planet and thence of the Sun is to be deduced. Between evening and morning observations both the planet and the Earth are moving. The simplest method of dealing with the observational data is to compare the observed positions with positions computed on certain assumptions. The co-ordinates of the planet relative to the Sun can be calculated from the elements of the planet's orbit, deduced from all available observations, and taking into account the perturbations of the other planets, on a scale in which the mean distance of the Earth from the Sun is taken as unity. Combining these co ordinates with the co-ordinates of the Earth relative to the Sun, a geocentric ephemeris of the planet is obtained, giving the right ascension and declination of the planet as seen from the Earth's centre and also its distance from the Earth in terms of the mean distance of the Earth from the Sun as unit.
Two ephemerides of Eros had been published, based on elements of the planet's orbit computed by Millosevich. One gave the right ascension and declination referred to the true equinox of date; the other gave the ecliptic rectangular co-ordinates of the planet, and was used by Hinks in his experi mental reductions. In the course of this work he found that the two ephemerides were mutally inconsistent. When this was reported to and investigated by Loewy it was discovered that different values for the obliquity of the ecliptic had been used in different parts of the work. Corrections for the error were published in a Paris circular together with corrections to reduce the old ephemeris to a new ephemeris, based on improved elements of the planet's orbit derived by Witt. Some small errors in the revised ephemeris were detected through the careful scrutiny made by Hinks and were corrected. No details of the con struction of the ephemeris had been published and, with the determination of the Moon's mass in view, Hinks sought information about the computation of the lunar equation in the Earth's motion. It appeared that this equation had been computed by rigorous formulae, but that the process of smoothing the ephemeris and of interpolating to smaller intervals had been done after the lunar equation had been applied, which is unsatisfactory. Baillaud, who had meanwhile succeeded Loewy as Director of the Paris Observatory, decided that it would be best to recompute the entire ephemeris. This work was under taken by Lagarde. An ephemeris in rectangular co-ordinates for the centre of gravity of the Earth-Moon system was computed and smoothed by differencing. A similar ephemeris was made for the planet. The two were combined and an ephemeris giving the right ascension and declination of the planet as seen from the centre of gravity of the Earth-Moon system, referred to the true equinox of date, was prepared and interpolated to six-hour intervals. The lunar equation, in right ascension and declination, was computed separately and was also interpolated to six-hour intervals.
The ground was now prepared for the derivation of the solar parallax and of the mass of the Moon. Each observation of the planet was compared with the position of the planet interpolated from the ephemeris for the time of observa tion, antedated by the light-time to correct for aberration. The position of the planet was affected by parallax, which was computed for the instant of observa tion ( not antedated for light time) by using an approximate value of S^O for the solar parallax. If the true value of the solar parallax is 8"-80 (1-f-P), com parison between observation and theory gives a simple equation with two unknown quantities, namely P and the residual error of the ephemeris at the time of observation. The errors of the ephemeris were deduced with sufficient approximation from the collective data to enable corrections for the changes of error in the short intervals from evening to morning, or from morning to evening, which are important for the investigation of the solar parallax, to be derived and applied. In combining the results from different observatories it was necessary to weight the observations, taking into consideration the different focal lengths of the various telescopes, the number of exposures on each plate and other factors. A system of weights was adopted which was necessarily somewhat arbitrary; the fact that few of the series were reasonably continuous made a more accurate weighting difficult. The material available for deriving the solar parallax from the photographic observations was investigated in various ways, ten different solutions being made, by combination into four-day groups, into single-day groups, by solutions for observatories separately, by division of the single-day groups into four periods, and in other ways. The conclusion reached after a full discussion was that the most probable value of the solar parallax from these observations was 8"-807±0"-003.
The visual observations of Eros were then discussed. These observations had been numerous but were very unequal in quality. The micrometric measures, in which the position of Eros was determined relative to one or more adjacent stars, were considerably more accurate than those in which the transit of the planet and comparison stars were observed. The transit observations had so large a probable error that they contributed little of value. The micro metric observations showed peculiar discordances in the corrections to the ephemeris of Eros deduced from them. Hinks showed that roughness of the star places was not primarily responsible. A considerable proportion of observa tions, in some series exceeding 20 per cent, were rejected; no cause for the abnormal values could be found. The conclusion from the discussion of these observations was that the most probable value of the solar parallax was 8"-806±0"-004. This result cannot be considered altogether satisfactory, as the residuals were not distributed according to a normal error law and all the more discordant observations had been rejected. The most that could legiti mately be concluded was that the visual observations were in general agreement with the photographic observations and that the great superiority of the photographic observations had been established.
The final stage was the determination of the mass of the Moon. This is a much more difficult problem than the determination of the solar parallax because the period of the lunar inequality is about one month and only a few periods are included in the whole series of observations. The lunar equation in the ephemeris had been computed with an adopted value of 81-45 for the ratio of the mass of the Earth to the mass of the Moon. If this assumed value is in error, the reduction from the barycentre to the centre of the Earth is not correct and when the observations are compared with the ephemeris the residuals will contain a small fluctuation proportional to the lunar equation. But during a month the errors of the ephemeris will change, partly because of the errors in the adopted elements of the planet's orbit and partly because of inhomogeneities in the system of reference star places. The first cause is likely to give rise to smooth and slowly varying errors; the second cause to larger and more rapidly changing errors. There is no means by which the effects caused by the adoption of an incorrect mass of the Moon can be completely separated from errors introduced by the other causes. The procedure adopted by Hinks was a graphical one. It was clear that the correction to the assumed value of the lunar equation was so small that its effects were negligible for a couple of days on each side of the times when the lunar equation had zero value. The weighted means of the tabular errors of the ephemeris for groups of four or five days were therefore adopted as fiducial values which were independent of any correction required to the adopted mass of the Moon. The general run of the residuals was represented graphically by drawing smooth curves through these points: the curves were plotted four times independently in order to reduce accidental errors of plotting. The residuals both from the standard photographic catalogue of Hinks and from Cohn's system were used to give separate solutions; the differences between these two systems showed an irregular fluctuation, considerably exceeding in magnitude the effect of the error in the adopted value of the Moon's mass. The differences between the observed residuals and their representation by these smooth curves were used for the investigation of the correction to the adopted lunar equation, several different solutions being made. The final conclusion was that the ratio of the mass of the Earth to that of the Moon is 81*53ib*047. There was no canonical way of deriving the provable error of the final value from the probable errors of the final solutions; the probable error was possibly underestimated, but there was no doubt that the data required Newcomb's value of 81*45 to be increased; all the separate solutions agreed in that respect.
The discussion was completed in 1910 and had occupied most of Hink's time during ten years. It was carried through with great skill and perseverance as the result of his own initiative, and was a valuable criticism of the require ments of astronomical photography. The final values for the solar parallax and the mass of the Moon had a greater weight than all previous determinations. The observations of Eros in 1930-1931, when its parallax' was almost twice as great as in 1901, have provided determinations of both quantities with much greater weight. There was ample time for preparation for the observations at that opposition and it was possible to plan the programme so that the difficulties encountered by Hinks were avoided; the full discussion of the earlier observa tions proved of great value in preparing plans for the 1930-1931 opposition. For this work the award by the Royal Astronomical Society of its Gold Medal was made to Hinks in 1912. His election as a Fellow of the Royal Society followed in 1913.
When the Sheepshanks Telescope was installed, Hinks had planned to use it 725 for the photographic determination of stellar parallaxes. In 1903 H. N. Russell came to Cambridge as a research assistant to the Carnegie Institution and the plans were developed jointly by Hinks and Russell. The principles to be followed in the observations, measurement and reductions were carefully considered and were almost exactly the same as those developed independently by Schlesinger at about the same time, which have served as the basis for all subsequent work. Precautions were taken, for instance, to minimize the effects of optical distortions and of atmospheric dispersion by taking all photographs within half an hour of the meridian; to avoid the effects of guiding error by reducing the magnitude of the parallax star by means of a colour screen to approximate equality with the comparison stars; to reduce accidental effects caused by local film distortion by not making too many exposures on one plate; to choose the comparison stars so that their centre of gravity falls as near as possible to the parallax star; to limit the number of comparison stars to a maximum of eight, because further increase adds to the time of measurement without securing a comparable increase in precision; and so on. Details of the programme and of the methods of observation, measurement and reduction were given in a joint paper published in the Monthly Notices in 1905. Hinks took a large share in the observations, but the measurement of the plates, for which tlie machine designed by Hinks proved entirely satisfactory, and the discussion of the results, were undertaken by Russell. In 1903 Hinks obtained War Office permission to spend a month at the School of Military Engineering, at Chatham, in order to study the survey methods in use at that institution. He was given every opportunity of seeing the young officers at work, the instruments used and the calculations involved. The calculations of field astronomy were, of course, nothing new to an accom plished astronomer; but he had something to learn about topographical methods and the conduct of parties in the field and about cartography and the publication of the finished maps. He was introduced to the fascinating subject of map projections, which was new to him, and he took much interest in it, interest which bore fruit in after years when he wrote an admirable introduction to that study; he spent the days of his last illness in working upon the third edition of his book on map projections.
In 1908 Hinks began to link his mathematical and astronomical work with the study of geography and he became Lecturer in Geography and Surveying in the School of Geography of the University of Cambridge. Following up this introduction he read a paper to the Research Section of the Royal Geographical Society on the determination of position near the poles, and thereby indicated his future aim, that of making the Society increasingly a centre for research and experiment in all matters relating to cartography. In 1912, under the presidency of Lord Curzon, he was appointed as Assistant Secretary to Sir John Scott Keltie, and the Society was at the same time, owing to the initiative of Lord Curzon, involved in moving its premises from 1 Savile Row to what had been Lowther Lodge, Kensington Gore.
In During the war of [1914] [1915] [1916] [1917] [1918] , Hinks actively pursued his policy of developing a cartographical centre at the Society's house, 'and, with such members of the Society's staff as were left and a number of volunteers from time to time, he worked for the geographical section of the general staff, when that branch of the War Office decided upon the construction of a large series of maps, to be drawn generally upon the lines which had been approved in Paris. The group produced 100 sheets of the one-to-a-million map of Europe and started the one-to-a-million map of Africa. The map proved to be most useful during the discussions over the peace treaties at the Peace Conference, and Hinks was awarded the C.B.E. in 1920. His experience led him to publish in 1921 a notable paper in the Geographical Journal on the technique of boundary delimitation, reviewing the incidental sources of disputes, such as inexact definition (AlaskaCanada), unsuitable definition (Uganda-Congo), contradictory definition (Argentine-Chile), unascertainable earlier jurisdiction (Peru-Boliva) and, in very few cases, faulty demarcation (S. Australia-Victoria).
After the end of the war the Permanent Committee on Geographical Names was founded, with Hinks as its first Secretary. He remained to the last a member of the Committee and took a considerable part in deciding principles of nomen clature and of transliteration of names into our Latin alphabet.
At the same time his energies were directed towards other matters of organiza tion. Lowther Lodge and its grounds needed development for the Society and a great scheme was carried through, mainly through the efforts of Lord Curzon, adding a lecture hall and much new accommodation, the extended premises being formally opened in connexion with the centenary of the Society in 1930. Hinks was rightly proud of having the best building of any learned society in England. Another matter of organization which was for years a burden on Hinks' shoulders was the preparation of the Mount Everest expeditions; he was honorary secretary of the Mount Everest Joint Committee of the Royal Geographical Society and the Alpine Club. It is well known that he felt deeply his responsibility for thinking out the arrangements and tried to foresee emergencies. The consequent strain affected his health. He was also called upon to help organize Polar, and especially Antarctic, expeditions. He organized and supervised the instruction in practical surveying of those taking part in such expeditions and assisted them on their return in the discussion and presentation of their observations. All the while his mathematical interests were maintained and applied to such problems as that of the figure of the Earth. Hinks urged the very exact deter mination of the latitude of a very close series of triangulation points, and he was very concerned to see this work carried out through Africa along longitude 30° E. as recommended by Sir David Gill, because of its great importance to geodesy.
It was particularly appropriate that Hinks should have been President of Section E of the British Association at Southampton, the headquarters of the Ordnance Survey, in 1926; and he naturally gave in his address a review of cartographical problems. Stereo-photogrammetry aroused his keen interest, and in 1927 he paid a visit to Flums (Switzerland) and helped with suggestions for improving the stereo-plotting machine based on the designs of Henry Wild, and at that time especially used by Swiss surveyors. An account of this was contributed by him in 1927 to the Geographical Journal. Map projections always appealed strongly to Hinks and he made use of some oblique Mercator projections and discussed the whole subject in his standard work Map , which was supplemented by the companion volume Maps and Survey. Another type of publication to which he contributed actively was the Society's valuable Hints to Travellers. The most recent edition was largely from his pen and owed much to his wide experience and numerous contacts with British and foreign explorers.
In 1938-1939 he would have wished to resign in order to devote his remaining years to work on a map of the heavens, but the oncoming and, soon, the actuality of war led the Society to ask him to continue in office and he remained at his post until a few months before his death. He was responsible for the design and calculation of the interesting map of Europe and the Middle East, which was drawn by the Society's draughtsmen and published for the British Council in 1944. This map was his last contribution to cartography.
His mind abhorred vagueness and sought to anchor geography as firmly as possible to mathematical disciplines, while continuing his predecessors' interests and activities in relation to primary exploration and mapping of unknown areas. Under his direction the Geographical Journal showed these tendencies in a marked fashion.
He lived to see the one-to-a-million map of South and Central America practically completed by the splendidly planned and sustained effort of the American Geographical Society, giving that part of the map a unity which could not be secured in our minutely-divided and over-prejudiced Europe. His experience in this connexion had made him deeply distrustful of inter national organizations. But he thought co-operation between the parts of the British Commonwealth of Nations might achieve great things. He quite early visualized a great library of air-photographs to be used for mapping and for study on many lines. It seems possible that this idea which meant so much to him may be on the way to realization. He pleaded with various authorities concerned for survey maps of all British lands, with air photography as the basis on which to work. He was much interested in every branch of goedetic work and as recently as 1944 took .part in a discussion envisaging further exact work on submarine contours.
The study of man and environment in relation to one another he left to others as a matter in which exactitude was impossible, and the superficiality he abhorred was a fault only too easily developed. He was always forthright and outspoken in expressing his views on any subject.
Hinks 
